ABSTRACT A laboratory based electroencephalography (EEG) study was conducted to investigate the probable temporal processes in the brain for detection of object designed under metal halide (MH) and high-pressure sodium (HPS) light sources. Participants in this study were instructed to respond to either match or mismatch condition in a match/mismatch-to-sample task. The image stimulus contained object under metal halide and high-pressure sodium lamp. The scalp topographic plots of the event related activity showed that object detection was faster under MH than HPS. Significant differences in scalp activity were also identified. This approach can be considered as future metric for assessment of lighting installation for visual acceptance designing.
Schematic diagram of the EEG experiment: a) A 7 4 grid was prepared in advanced photometry laboratory under the metal halide and high-pressure sodium light sources mounted on a pole. The grid was fixed and the light sources were changed accordingly. Columns are named as A-D, where A passes through the nadir point and rows are named as 1 to 7 where 1 is the farthest rows from the observer. The nadir point was at A4. b) A 18 18 sq. cm white object was placed and captured at each point keeping constant distance and height for every case under two light sources respectively. c) The images were processed in MATLAB to reduce the extra information of the images shown apart from the object in the images. The processing also helps to create a uniform and smooth light ambience surrounding the object. Then the experiment block that was shown on the monitor display for EEG experiment, was designed in STIM2 software. d) The figure shows an experiment trial that was shown on monitor display during EEG experiment. An experimental trial consists of six images and fixation image in between the images. A block was designed with ten trials in series. The first trial of each block has a tone to indicate the beginning of the block. There were fourteen blocks for each participant. e) The picture demonstrates a participant in neuroimaging laboratory responding in the EEG experiment. In actual data collection time the room was not illuminated by any light source. EEG data was collected from the 64-channel electrode cap placed on the scalp of the participant. At the same time behavioral response was collected by a response box kept in participant s hand. f) Collected EEG data then amplified by the synamps amplifier connected to the EEG data recording system. g) EEG data was recorded and processed in EEGLAB software. EEG data analysis protocol was divided into five simple ways i.e., preprocessing, epoching, ICA based artifact correction, epoch shorting based on trial type and trial averaging. h) Scalp map of brain activity during the object detection task is shown in the figure in 50 ms time window starting from 150 ms. Upper row of the figure shows brain activity for metal halide light source. Lower row of the figure shows brain activity for high-pressure sodium light source. Table 1 Object luminance, immediate background luminance and measured contrast under metal halide lamp at each point of the grid. Table 2 Object luminance, immediate background luminance and measured contrast under high-pressure sodium lamp at each point of the grid. 
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Ω Figure 5 Flowchart of the experimental paradigm used for the recording of EEG data and behavioral response during the experiment. Figure 4 Set of final sample images and some samples of test images used in match/mismatch-to-sample task while recording EEG data. Table 4 ANOVA table (Type III) using R statistical software. Table 7 Normalized power in blue, green and red band relative to total spectral power (380-780) of object in image and under real environment for MH.
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--- Table 8 Normalized power in blue, green and red band relative to total spectral power (380-780) of object in image and under real environment for HPS.
---
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